The prevalence of hepatitis C virus (HCV) infection in subSaharan Africa remains unclear. We tested 1000 individuals from Rakai, Uganda, with the Ortho version 3.0 HCV enzyme-linked immunosorbent assay. All serologically positive samples were tested for HCV RNA. Seventy-six of the 1000 (7.6%) participants were HCV antibody positive; none were confirmed by detection of HCV RNA.
Chronic hepatitis C virus (HCV) infection is a leading cause of hepatocellular carcinoma and cirrhosis [1, 2] . Estimates of the burden of HCV infection in sub-Saharan Africa vary widely, but the overall seroprevalence is estimated at 3.0%, compared to <1%-2% in developed countries [2] . Understanding the burden of HCV in sub-Saharan Africa is of particular importance because of the high human immunodeficiency virus (HIV) prevalence and the increased rate of complications arising from HIV and HCV coinfection [1, 3] . As more HIVinfected individuals in sub-Saharan Africa gain access to highly active antiretroviral therapy (HAART) with resulting declines in AIDS-related complications, liver disease associated with hepatitis B virus (HBV) and HCV could become an increasingly important cause of morbidity and mortality [4] . Additionally, knowledge of HCV seroprevalence is critical for screening the blood supply [3, 5] .
In sub-Saharan Africa, HCV prevalence has primarily been estimated by HCV antibody screening, without confirmatory virologic testing because of the high cost associated with the latter tests [1, 3, 4] . In Uganda, HCV seroprevalence estimates range from 0.0% to 14.6% [1] , but the observed variation may reflect the performance of HCV antibody tests in this setting [5] . Despite high sensitivity and specificity in US populations [6] , HCV antibody tests have been shown to have high falsepositive misclassification in African populations, suggesting that the reported seroprevalence may be inflated [7, 8] . Infection with malaria, syphilis, or HIV, malnutrition, and various chronic diseases have been hypothesized to increase the false positivity of HCV antibody tests, although these associations remain speculative [7] .
MATERIALS AND METHODS
We report analyses conducted on 500 HIV-infected individuals enrolled in HIV care with the Rakai Health Sciences Program frequency-matched by age, sex, and community to 500 HIV-uninfected participants of the Rakai Community Cohort Study [9] . Data collection included a structured interview focusing on exposures potentially associated with liver disease, collection of blood specimens, and a transient elastography (Fibroscan, Echosense, Paris, France) examination to noninvasively quantify liver fibrosis [9] . Methods for determining HIV type 1 (HIV-1) status and CD4 nadir were previously described [9] . Presence of HBV surface antigen and antibodies to schistosomiasis were determined using an ETI-EKB s Plus enzyme-linked immunosorbent assay (ELISA; Diasorin, Vercelli, Italy) and Schisto-96 soluble egg antigen ELISA (IVD Research Inc, Carlsbad, California), respectively [9] . All participants provided informed consent. Institutional review board approval for this study was received from the National Institute of Allergy and Infectious Diseases, the Johns Hopkins Medical Institutions, the Western Institutional Review Board (Olympia, Washington), the Scientific and Ethics Committee of the Uganda Virus Research Institute, and the Uganda National Council for Science and Technology.
Serum samples were tested manually using the Ortho HCV version 3.0 ELISA Test System (Ortho Clinical Diagnostics, Raritan, New Jersey). All samples were tested in a single well, with initially reactive samples being retested in duplicate before final interpretation. Any sample upon retesting that was reactive for HCV antibody in either or both wells was then considered repeatedly reactive and classified as HCV ELISA positive for this analysis. Viral RNA from repeatedly reactive samples was extracted using a QIAamp Viral RNA Mini Kit (Qiagen, Valencia, California) and quantified using an Abbott RealTime HCV Assay (Abbott Molecular Inc, Des Plaines, Illinois). Nested reverse transcription polymerase chain reaction (RT-PCR) was then performed on the CORE/E1 region of the HCV genome for qualitative analysis of samples reactive by the HCV RealTime assay [10] . To determine if the samples were free of inhibitors for the amplification of HCV virus, we performed a second experiment where we added 50 000 IU of HCV viral particles (AcroMetrix HCV Panel, AcroMetrix Corporation, Carlsbad, California) into 10 samples preextraction with strongly reactive (S/C > 5.0) HCV ELISA results. Additionally, HIV RNA loads using the Abbott RealTime HIV-1 assay were generated for 10 infected subjects who were HCV ELISA positive.
Analyses examined associations of HCV-positive ELISA with risk factors for HCV or liver disease, including age, sex, current alcohol use, heavy liquor use (≥1.25 L/week), lifetime occupational fishing, and current herb use, and with clinical parameters including HBV surface antigen, Schistosoma antibody, and liver stiffness measured by transient elastography. Univariate and multivariate logistic regression was used to estimate the odds ratios and 95% confidence intervals of HCV ELISA positivity. Multivariate logistic regression analysis was performed including age, sex, and covariates with a P value of <.1 in univariate analyses. All statistical analysis was performed using Stata software, version 11.0.
RESULTS
Among the 500 HIV-infected and 500 HIV-uninfected samples tested, 76 (7.6%) were classified as HCV ELISA positive (median signal to cutoff ratio = 2.83; interquartile range [IQR], 1.70-6.57). None of the 76 participants had a history of treatment for HCV infection. Two of the 76 HCV ELISA-positive samples were reactive for HCV RNA using the Abbott RealTime HCV Assay but had low levels (<30 IU/mL). Those 2 samples were not positive by a highly sensitive in-house nested RT-PCR. Furthermore, all 10 samples spiked with a known quantity of HCV amplified the correct viral load, demonstrating that no inhibition to viral amplification existed in the samples. Samples from HIV-positive subjects not on HAART had HIV loads comparable to historical data (median viral load, 4.4 log 10 copies/mL; IQR, 3.7-4.6).
In univariate analysis, HCV seropositivity was not associated with liver fibrosis. Age, sex, HIV status, and current herb or alcohol use were also not significantly associated with HCV seropositivity (Table 1) . Having a positive HCV ELISA result was significantly associated with a positive Schistosoma antibody ELISA (P = .001). No individuals with a false-positive HCV ELISA were classified as having chronic HBV infection (HBV antigen positive), being a lifetime occupational fisher, or being a heavy liquor user (≥1.25 L/week). In multivariable analysis, HIV-infected individuals were significantly less likely to have an HCV ELISA-positive result (P = .049), whereas individuals with a positive Schistosoma ELISA were more likely to be HCV seropositive (P = .001). Of 76 samples with a positive HCV ELISA, 18 samples (23.7%) were positive for Schistosoma antibody.
CONCLUSIONS
No HCV third-generation ELISA-positive samples were confirmed by dual HCV RNA assays in this rural population in Rakai, Uganda. The absence of detectable viremia strongly suggests a low prevalence of ongoing chronic HCV infection. As approximately 30% of HCV infections spontaneously resolve and clear HCV RNA but not antibody, it is possible that some of the observed ELISA-positive, HCV RNA-negative samples reflect cleared HCV infections. However, the absence of any ELISA-positive, RNA-positive samples would suggest that the majority represent false-positive tests. As all Ortho ELISA plates met the manufacturer's quality control acceptance criteria and the RT-PCR controls were also valid, it is unlikely that the observed findings were a result of a defective kit. Additionally, the HCV spiking experiment and the presence of HIV RNA demonstrated that no inhibitors were present in samples highly reactive by the HCV enzyme immunoassay. These results are strikingly similar to those from a recent study from Malawi, where none of the 110 samples that were serologically reactive for HCV using the Ortho Vitros anti-HCV chemiluminescent immunoassay were HCV RNA positive with a Cobas Amplicor HCV Test version 2.0 [8] . We did find a strong association between a positive HCV ELISA result and a positive Schistosoma ELISA, which may reflect a cross-reaction of autoimmune markers associated with Schistosoma mansoni infection [11] . Most importantly, our data demonstrate no association of HCV seroreactivity with the degree of liver fibrosis measured by transient elastography.
These findings have public health implications. The high HCV seroreactivity combined with the rarity of detectable HCV RNA suggests that screening blood donations in this population with an ELISA test may result in the inappropriate disposal of a substantial proportion of blood products. The high frequency of misclassification observed when using the Ortho version 3.0 ELISA suggests that prevalence estimates based on ELISA results alone may be inflated in similar sub-Saharan African populations; confirmation with nucleic acid testing should be emphasized.
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